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(54) SEPARATOR FOR LINEAR GUIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
separator for a linear guide which can improve 
the operability of the linear guide by 
suppressing the skew of a rolling body. 

SOLUTION: The separator 22 is composed of a ^ 
separator body 221, which has a recessed ^ s 
curved face part 23 coming into contact with } r _A LZ_ \ 

the peripheral face part of a roller-like rolling «. 1, . j J* |, 



1 13 



body 13 at both ends in the front and rear v . 

directions, and a pair of arm parts 222 provided > T » ^'""L 

in parallel on lateral both sides of the separator 20 £ 23; " 

body 221 by being directed mutually in the 
same direction. The arm part 222 has a shorter 
length L than a distance between the centers 
of the two rolling bodies 13, 13 adjacent each 
other across the separator body 221 in- 
between in the lateral direction of the separator body 221. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

A guidance rail and the slider carried in this guidance rail possible [ relative 
displacement ], The body of a separator which has the concave curved-surface 
section which is the separator used for the linear guide equipped with the koro- 
like rolling element of a large number incorporated in this slider, and contacts the 
peripheral surface section of said rolling element to cross-direction both ends, It 
consists of an arm of a pair at least, the sense was mutually made the same and it 
was prepared in the right-and-left both sides of this body of a separator in 
parallel — said arm The separator for a linear guide characterized by having die 
length shorter than the pitch, EQC, or pitch of two koro-like rolling elements 
which adjoins each other on both sides of said body of a separator in between in 
the cross direction of said body of a separator. 
[Claim 2] 

Said arm is a separator for a linear guide according to claim 1 characterized by 
having 20 - 60% of height to the diameter of said koro-like rolling element. 
[Claim 3] 

The separator for a linear guide according to claim 1 or 2 characterized by 
contacting one lateral portion of the left-and-right-laterals sections of said rolling 
element to the field which adjoined the rolling-element rolling contact surfaces of 
rolling element of said slider, was formed in the medial surface of said slider, and 
was finished by said rolling-element rolling contact surfaces of rolling element and 
coincidence processing while shortening slightly the die length of the longitudinal 
direction of said body of a separator from the shaft-orientations die length of said 
koro-like rolling element. 
[Claim 4] 

A guidance rail and the slider carried in this guidance rail possible [ relative 
displacement ], It is the separator used for the linear guide equipped with the 
koro-like rolling element of a large number incorporated in this slider. The 
separator for a linear guide characterized by having come to have the body of a 
separator which has the concave curved-surface section in contact with the 
peripheral surface section of said rolling element to cross-direction both ends, 
and preparing a relief groove in the center section of said concave curved-surface 
section along with the circumferencial direction of said rolling element. 



• * 

[Claim 5] 

The separator for a linear guide according to claim 1 or 4 characterized by 
preparing the through tube penetrated to the cross direction of said body of a 
separator in the center section of said concave curved-surface section. 
[Claim 6] 

The linear guide characterized by having a separator according to claim 1 to 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to amelioration of the separator used for the linear guide 

which used the koroHike rolling element as a rolling element. 

[0002] 

[Description of the Prior Art] 

The linear guide using the koroHike rolling element as a rolling element equips the 
guidance rail to which it shows the body which carries out rectilinear motion, and 
this guidance rail with the slider carried possible [ relative displacement ], and if a 
slider is displaced relatively to the longitudinal direction of a guidance rail, it will 
roll between the rolling-element orbit by which the koroHike rolling element of a 
large number incorporated in the slider was formed in the guidance rail, and the 
rolling-element orbits formed in the slider to the longitudinal direction of a 
guidance rail. 
[0003] 

Although it has the advantage that such a linear guide has rigidity and large load- 
carrying capacity compared with what used the spherical rolling element, when 
rolling elements contact each other, since the hand of cut of each rolling element 
in the contact part becomes the reverse sense mutually, it has the problem that 
smooth actuation is barred by the frictional force generated in the part. Moreover, 
in the linear guide mentioned above, it is the factor which the axial deflection 
called a skew may arise in a rolling element, and reduces the actuation nature of a 
linear guide. 

Then, a separator is arranged between each koroHike rolling element, and what 
controlled contact of rolling elements, generating of a skew, etc. with these 
separators is indicated by the following patent reference 1 and the following 
patent reference 2. 
[0004] 

[Patent reference 1] 
JP,2001-132745,A 
[Patent reference 2] 
JP,40-24405,B 
[0005] 



[Problem(s) to be Solved by the Invention] 

However, what was indicated by the patent reference 1 is prolonged in an 
opposite direction, respectively from the right-and-left both sides of the body of a 
separator which has a concave bend side in contact with the peripheral surface 
section of a koro-like rolling element to cross-direction both ends as a separator 
arranged between koro-like rolling elements, and this body of a separator, and is 
using what consists of a flange which carries out field contact for one end face of 
a rolling element. For this reason, since the rotational resistance to a rolling 
element became large by the end side of the body of a separator and the rotation 
balance of a roiiing element fell, it was not able to be said that the depressor 
effect over a skew was enough. 
[0006] 

On the other hand, what was indicated by the patent reference 2 used as a 
separator **** which has the tabular web prolonged toward the core of a rolling 
element on both sides, contacted the webs of each **** near the core of a rolling 
element, and each-other support **** configuration is used for it. For this reason, 
the clearance was generated between adjacent one of rolling elements and ****, 
and since the pitch of two rolling elements which adjoin each other on both sides 
of **** in between became large beyond the need, there was a possibility of the 
number of rolling elements arranged a load within the circle having decreased, and 
causing the fall of load-carrying capacity. Moreover, since the crosswise die 
length of **** of what was indicated by the patent reference 2 was larger than 
the shaft-orientations die length of a rolling element, the clearance was generated 
between the end face of a rolling element, and the web, and the depressor effect 
over a skew was not able to be referred to as enough, either. 
Then, this invention is made paying attention to such a trouble, and aims at not 
reducing load-carrying capacity and offering the separator for a linear guide which 
can control contact of rolling elements, and generating of a skew. 
[0007] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, invention of claim 1 A guidance 
rail and the slider carried in this guidance rail possible [ relative displacement ], 
The body of a separator which has the concave curved-surface section which is 
the separator used for the linear guide equipped with the koro-like rolling element 
of a large number incorporated in this slider, and contacts the peripheral surface 
section of said rolling element to cross-direction both ends, It consists of an arm 
of a pair at least, the sense was mutually made the same and it was prepared in 
the right-and-left both sides of this body of a separator in parallel — said arm It 
is characterized by having die length shorter than the pitch, EQC, or pitch of two 
koro-like rolling elements which adjoins each other on both sides of said body of a 
separator in between in the cross direction of said body of a separator. 
[0008] 

Since it seems that according to such a configuration the number of rolling 
elements which a clearance is generated between a rolling element and the body 
of a separator, and is arranged like a load within the circle does not decrease 
although indicated by the patent reference 2, contact of rolling elements and 



generating of a skew can be controlled certainly, without reducing load-carrying 
capacity. Moreover, like, although indicated by the patent reference 1 , since the 
rotational resistance of a separator to a rolling element does not incline, sufficient 
depressor effect can be acquired to the skew of a rolling element. 
[0009] 

In the separator for a linear guide according to claim 1 , said arm is characterized 
by having 20 - 60% of height to the diameter of said koro-like rolling element, and 
by adopting such a configuration, invention of claim 2 can fully secure a touch 
area with the orbital plane in contact with the end face of a rolling element, and 
this while being abie to reinforce the body of a separator with an arm. 
[0010] 

In the separator for a linear guide according to claim 1 or 2, while invention of 
claim 3 shortens slightly the die length of the longitudinal direction of said body of 
a separator from the shaft-orientations die length of said koro-like rolling element 
It is what is characterized by contacting one lateral portion of the left-and-right- 
laterals sections of said rolling element to the field which adjoined the rolling- 
element rolling contact surfaces of rolling element of said slider, was formed in the 
medial surface of said slider, and was finished by said rolling-element rolling 
contact surfaces of rolling element and coincidence processing. By adopting such 
a configuration, since the posture of a rolling element is stabilized more, more 
sufficient depressor effect can be acquired to the skew of a rolling element. 
[0011] 

The slider with which invention of claim 4 was carried in a guidance rail and this 
guidance rail possible [ relative displacement ], It is the separator used for the 
linear guide equipped with the koro-like rolling element of a large number 
incorporated in this slider. It comes to have the body of a separator which has the 
concave curved-surface section in contact with the peripheral surface section of 
said rolling element to cross-direction both ends. By it being characterized by 
preparing a reljef groove in the center section of said concave curved-surface 
section along with the circumferencial direction of said rolling element, and 
adopting such a configuration Since the surface of action of a separator and a 
rolling element is limited to the right-and-left both-sides part of a separator, the 
skew of a rolling element is controlled and the actuation nature of a linear guide 
can be raised. 
[0012] 

In the separator for a linear guide according to claim 1 or 4, invention of claim 5 is 
characterized by preparing the through tube penetrated to the cross direction of 
said body of a separator in the center section of said concave curved-surface 
section, can store lubricant in a through tube by adopting such a configuration, 
and can stabilize for it and supply the lubricant stored by the through tube to a 
rolling element. 
[0013] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to 
a drawing. 

Drawin g 1 thru/or drawin g 8 are drawings showing 1 operation gestalt of this 



invention, and drawin g 1 is the perspective view of a linear guide. As shown in this 
drawing, the linear guide 10 is equipped with the guidance rail 11, the slider 12 
carried in this guidance rail 1 1 possible [ relative displacement ], and the rolling 
element 13 (refer to drawin g 2 and drawin g 3 ) of a large number incorporated in 
this slider 12, and the concave rolling-element orbit 14 is formed in the right-and- 
left both-sides side of the guidance rail 1 1 along with the longitudinal direction of 
the guidance rail 1 1. 
[0014] 

The rolling-element orbit 14 has the rolling-element rolling contact surfaces of 
rolling element 141,142, respectively, as shown in drawin g 1 . The rolling-element 
rolling contact surfaces of rolling element 141 located in a Fig. Nakagami side 
among these rolling-element rolling contact surfaces of rolling element 141,142 
are aslant formed at the include angle (for example, 135 degrees) which exceeds 
90 degrees to the side face of the guidance rail 1 1. the include angle (for example, 

1 20 degrees) at which the rolling-element rolling contact surfaces of rolling 
element 142 located in a drawing Nakashita side exceed 90 degrees to the side 
face of the guidance rail 1 1 — and it is aslant formed by whenever [ opposite to 
rolling-element rolling contact surfaces of rolling element 141 tilt-angle ]. 
[0015] 

The slider 12 consists of end caps 122,123 attached in the cross-direction both 
ends of the body 121 of a slider, and this body 121 of a slider with two or more 
stop screws 15. The above-mentioned body 121 of a slider has the top face of the 
guidance rail 1 1, and inferior-surface-of-tongue 121a (refer to drawin g 2 ) which 
counters, and the rolling-element attachment component 30 is attached in 
inferior-surface-of-tongue 121a of this body 121 of a slider. Moreover, the body 

121 of a slider has the side face of the guidance rail 1 1, and the medial surface 
which counters right and left, and while the rolling-element attachment 
components 31 and 32 (refer to drawin g 2 ) are attached, the convex rolling- 
element orbit 16 is formed in the medial surface of this body 121 of a slider along 
with the longitudinal direction of the guidance rail 11. 

[0016] 

The rolling-element orbit 16 has the rolling-element rolling contact surfaces of 
rolling element 161,162 (refer to drawin g 2 ). The rolling-element rolling contact 
surfaces of rolling element 161 located in a Fig. Nakagami side among these 
rolling-element rolling contact surfaces of rolling element 161,162 are aslant 
formed at the include angle (for example, 135 degrees) which exceeds 90 degrees 
to the medial surface of the body 121 of a slider, the include angle (for example, 
135 degrees) at which the rolling-element rolling contact surfaces of rolling 
element 162 located in a drawing Nakashita side exceed 90 degrees to the medial 
surface of the body 121 of a slider — and it is aslant formed by whenever 
[ opposite to rolling-element rolling contact surfaces of rolling element 161 tilt- 
angle ]. Moreover, the rolling-element rolling contact surfaces of rolling element 
161,162 have countered with the rolling-element rolling contact surfaces of rolling 
element 141,142 of the rolling-element orbit 14, and the rolling-element rolling 
way 1 7 (refer to drawin g 3 ) for making the longitudinal direction of the guidance 
rail 11 roll a rolling element 13 is formed between the rolling-element rolling 



contact surfaces of rolling element 161, the rolling-element rolling contact 
surfaces of rolling element 141 and the rolling-element rolling contact surfaces of 
rolling element 162, and the rolling-element rolling contact surfaces of rolling 
element 142. 
[0017] 

The body 121 of a slider has four through tubes 18 (refer to drawin g 2 ) 
penetrated to the longitudinal direction of the guidance rail 1 1, and the rolling 
general circulation member 19 is inserted in each of these through tubes 18. Resin 
material is fabricated in the shape of a cylinder, and it is formed, and as shown in 
drawin g 3 , as for these roiiing general circulation members 19, the rolling-element 
return way 21 which forms a rolling general circulation way with the rolling- 
element turn way 20 formed in the end cap 122,123 is formed in the core of each 
rolling general circulation member 1 9. 
[0018] 

If a slider 12 is displaced relatively to the longitudinal direction of the guidance rail 
11, a rolling element 13 will roll the rolling-element rolling way 17, and will roll the 
rolling-element turn way 20 and the rolling-element return way 21 further. 
Moreover, each rolling element 13 is formed in the shape of a parallel roller, and 
the rolling element 13 to which the rolling element 13 rolling on between the 
rolling-element rolling contact surfaces of rolling element 141,161 rolls between 
the rolling-element rolling contact surfaces of rolling element 142,162 to said 
rolling-element attachment components 30 and 31 again is held at said rolling- 
element attachment components 31 and 32, respectively. Furthermore, each 
rolling element 13 consists of a metal or ceramics, and the separator 22 (refer to 
drawin g 3 ) which consists of elastic ingredients (for example, resin etc.) from 
rolling voxel material is formed between each [ these ] koro-like rolling element 
13, respectively. 
[0019] 

A separator 22 consists of a body 221 of a separator, and an arm 222,222 of the 
pair prepared in the right-and-left both sides of this body 221 of a separator, as 
shown in drawin g 4 thru/or drawin g 6 , and the separator guide rail 26 (refer to 
drawin g 2 ) which guides the arm 222 of a separator 22 in the rolling direction of a 
rolling element 13 is formed in said rolling-element turn way 20, the rolling- 
element return way 21, and the rolling-element attachment components 30-32, 
respectively. 
[0020] 

The above-mentioned arm 222,222 makes the cross direction of a separator 22 
project the both ends, and is formed in a separator 22 and one, and die-length L 
of these arms 222,222 has about 50 - 98% of die length of a rolling-element 
diameter preferably in length shorter than the pitch of two rolling elements 13 and 
13 which adjoin each other on both sides of the body 221 of a separator in 
between, as shown in drawin g 4 . Moreover, height H (refer to drawin g 4 ) of these 
arms 222,222 has become about 20 - 60% of a rolling-element diameter. 
[0021] 

The body 221 of a separator serves as die length with the die length L1 (refer to 
drawin g 5 ) of the longitudinal direction slightly shorter than the shaft-orientations 



< 

die length of a rolling element 13, and, thereby, one [ at least ] arm contacts the 
shaft-orientations end face of a rolling element 13 among two arms 222,222. 
Moreover, the body 221 of a separator has the concave curved-surface sections 
23 and 23 in contact with the peripheral surface section of a rolling element 13 to 
the cross-direction both ends, and while the relief groove 24 which has an about 
1/3 abbreviation [ for the shaft-orientations die length of a rolling element 13 ] 
flute width is formed along with the circumferencial direction of a rolling element 
1 3, the through tube 25 penetrated to the cross direction of a separator 22 is 
formed in the center section of these concave curved-surface sections 23 and 
23. 

[0022] 

Furthermore, the body 221 of a separator has two lateral portions 221a and 221b 
(refer to drawin g 5 and drawin g 6 ) in the longitudinal direction, and one of lateral 
portions touches separator slideway 33b which adjoined separator slideway 33a 
(refer to drawin g 8 ) or the rolling-element rolling contact surfaces of rolling 
element 162 which adjoined the rolling-element rolling contact surfaces of rolling 
element 161, and was formed in the medial surface of the body 121 of a slider, and 
was formed in the medial surface of the body 121 of a slider among these lateral 
portions 221a and 221b. In addition, grinding finish-machining of the separator 
slideways 33a and 33b is carried out by the grinding stone which is not illustrated 
at the rolling-element rolling contact surfaces of rolling element 161,162, one, and 
coincidence, and the lateral portion of either right and left of a rolling element 13 
touches these separator slideways 33a and 33b. Moreover, two or more bolt 
through holes 27 (refer to drawin g 1 ) are formed in the drawing Nakagami side of 
the guidance rail 1 1 at almost fixed spacing at the longitudinal direction of the 
guidance rail 11, and the screw hole 28 for slider anchoring is formed in the 
drawing Nakagami side of the body 121 of a slider at two or more places. 
[0023] 

Thus, since it seems that the number of rolling elements which a clearance is 
generated between a rolling element 13 and the body 221 of a separator, and is 
arranged like a load within the circle does not decrease although indicated by the 
patent reference 2 by having made die-length L of the arm 222 of a separator 22 
shorter than the pitch of two adjacent rolling elements 13 and 13, contact of 
rolling elements and generating of a skew can be controlled, without reducing 
load-carrying capacity. Moreover, like, although indicated by the patent reference 
1, since the rotational resistance of a separator 22 to a rolling element 13 does 
not incline, the depressor effect over a skew can fully be acquired. 
[0024] 

Moreover, by making height H of an arm 222 into 20 - 60% to the diameter of a 
rolling element 13, while being able to reinforce the body 221 of a separator with 
an arm 222, a touch area with the orbitai plane in contact with the end face of a 
rolling element 13 and this is fully securable. 

Furthermore, since the surface of action of a rolling element 1 3 and a separator 
22 is limited to the right-and-left both-sides part of a separator 22 by having 
formed the relief groove 24 in the center section of the concave curved-surface 
section 23 along with the circumferencial direction of a rolling element 13, the 



skew of a rolling element 13 can be controlled and the actuation nature of a linear 
guide can be raised. Moreover, by forming the through tube 25 penetrated to the 
cross direction of the body 221 of a separator in the center section of the 
concave curved-surface section 23, lubricant can be stored in a through tube 25, 
and the lubricant stored by the through tube 25 can be stabilized and supplied to 
a rolling element 13. Moreover, by having formed the separator slideways 33a and 
33b in contact with the lateral portion of a rolling element 13 in the medial surface 
of the body 121 of a slider, since the posture of a separator 22 and a rolling 
element 13 is stabilized, the skew of a rolling element 13 can be prevented. 
lOOzdj 

In addition, this invention is not limited to the gestalt of operation mentioned 
above. For example, although die-length L of an arm 222 was made into die length 
shorter than the pitch of two adjacent rolling elements 13 and 13 with the 
operation gestalt mentioned above, it is good also as die length equivalent to the 
pitch of two rolling elements 13 and 13 which adjoin each other in die-length L of 
an arm 222. Moreover, although the flute width of a relief groove 24 was 
considered as about 1/3 abbreviation for the shaft-orientations die length of a 
rolling element 13 with the operation gestalt mentioned above, it is not limited to 
about 1/3, for example, is good also as about 1 / four to 1/2 flute width. 
[0026] 

[Effect of the Invention] 

Since it seems that the number of rolling elements which a clearance is generated 
between a rolling element and a separator and is arranged a load within the circle 
does not decrease according to invention of claim 1 as explained above, contact 
of rolling elements and generating of a skew can be controlled without reducing 
load-carrying capacity. 
[0027] 

According to invention of claim 2, in addition to the effect of the invention 
concerning claim 1, while being able to reinforce the body of a separator with an 
arm, a touch area with the orbital plane in contact with the end face of a rolling 
element and this is fully securable. 

According to invention of claim 3, since the posture of a rolling element is 
stabilized more, more sufficient depressor effect can be acquired to the skew of a 
rolling element. 
[0028] 

According to invention of claim 4, since the surface of action of a separator and a 
rolling element is limited to the right-and-left both-sides part of a separator, the 
skew of a rolling element is controlled and the actuation nature of a linear guide 
can be raised. 

According to invention of claim 5, lubricant can be stored in a through tube, and 
the lubricant stored by the through tube can be stabilized and supplied to a rolling 
element. 

According to invention of claim 6, the linear guide which can control the skew of a 
rolling element and can aim at improvement in actuation nature can be offered. 
[Brief Description of the Drawings] 
[ Drawin g 1] It is the perspective view of a linear guide. 



[ Drawin g 2] some linear guides shown in drawin g 1 — it is a notching front view. 

[ Drawin g 3] It is the II — II line sectional view of drawin g 2 . 

[ Drawin g 4] It is the side elevation of the separator shown in drawin g 3 . 

[ Drawin g 5] It is the top view of the separator shown in drawin g 3 . 

[ Drawin g 6] It is the front view of the separator shown in drawin g 3 . 

[ Drawin g 7] It is the VII— VII line sectional view of drawin g 6 . 

[ Drawing 8] It is drawing showing the separator slideway formed in the medial 

surface of the body of a slider. 

[Description of Notations] 

i i Guidance Raii 

12 Slider 

121 Body of Slider 
122,123 End cap 

13 Rolling Element 

14 16 Rolling-element orbit 

141,142 Rolling-element rolling contact surfaces of rolling element 
161,162 Rolling-element rolling contact surfaces of rolling element 
17 Rolling-Element Rolling Way 

20 Rolling-Element Turn Way 

21 Rolling-Element Return Way 

22 Separator 

221 Body of Separator 
221a, 221b Lateral portion 

222 Arm 

23 Concave Curved-Surface Section 

24 Relief Groove 

25 Through Tube 

26 Arm Guide Rail 

30-32 Rolling-element attachment component 
33a, 33b Separator slideway 
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[Brief Description of the Drawings] 



[Drawin g 1 



[Drawin g 2 



[Drawin g 3 



[ Drawin g 4 



[ Drawin g 5 



[Drawin g 6 



[Drawin g 7 



[ Drawin g 8 



It is the perspective view of a linear guide. 

some linear guides shown in drawin g 1 — it is a notching front view. 



It is the II — II line sectional view of drawin g 2 . 
It is the side elevation of the separator shown in drawin g 3 . 
It is the top view of the separator shown in drawing 3 . 
It is the front view of the separator shown in drawin g 3 . 
It is the VII— VII line sectional view of drawin g 6 . 
It is drawing showing the separator slideway formed in the medial 
surface of the body of a slider. 
[Description of Notations] 

1 1 Guidance Rail 

12 Slider 

121 Body of Slider 
122,123 End cap 

13 Rolling Element 

14 16 Rolling-element orbit 

141,142 Rolling-element rolling contact surfaces of rolling element 
161,162 Rolling-element rolling contact surfaces of rolling element 
17 Rolling-Element Rolling Way 

20 Rolling-Element Turn Way 

21 Rolling-Element Return Way 

22 Separator 

221 Body of Separator 
221a, 221b Lateral portion 

222 Arm 

23 Concave Curved-Surface Section 

24 Relief Groove 

25 Through Tube 

26 Arm Guide Rail 

30-32 Rolling-element attachment component 
33a, 33b Separator slideway 
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